Effect of bupivacaine and levobupivacaine on exocytotic norepinephrine release from rat atria.
The cardiotoxic mechanism of local anesthetics may include interruption of cardiac sympathetic reflexes. The authors undertook this investigation to determine if clinically relevant concentrations of bupivacaine and levobupivacaine interfere with exocytotic norepinephrine release from cardiac sympathetic nerve endings. Rat atria were prepared for measurements of twitch contractile force and [H]-norepinephrine release. After nerve endings were loaded with [H]-norepinephrine, the tissue was electrically stimulated in 5-min episodes during 10 10-min sampling periods. After each period, a sample of bath fluid was analyzed for radioactivity and [H]-norepinephrine release was expressed as a fraction of tissue counts. Atria were exposed to buffer alone during sampling periods 1 and 2 (S1 and S2). Control atria received saline (100 microl each, n = 6 atria) in S3-S10. Experimental groups (n = 6 per group) received either bupivacaine or levobupivacaine at concentrations (in microM) of 5 (S3-S4), 10 (S5-S6), 30 (S7-S8), and 100 (S9-S10). Bupivacaine and levobupivacaine decreased stimulation-evoked fractional [H]-norepinephrine release with inhibitory concentration 50% values of 5.1 +/- 0.5 and 6.1 +/- 1.3 microM. The inhibitory effect of both local anesthetics (approximately 70%) approached that of tetrodotoxin. Local anesthetics abolished the twitch contractions of atria with inhibitory concentration 50% values of 12.6 +/- 5.0 microM (bupivacaine) and 15.7 +/- 3.9 microM (levobupivacaine). In separate experiments, tetrodotoxin inhibited twitch contractile force by only 30%. The results indicate that clinically relevant cardiotoxic concentrations of bupivacaine and levobupivacaine markedly depress cardiac sympathetic neurotransmission. A possible mechanism of local anesthetics in reducing evoked norepinephrine release from sympathetic endings is blockade of tetrodotoxin-sensitive fast sodium channels.